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(57)Abstract: 

PURPOSE: To reduce the shock at the time of a stop by 
making the neutral position dead zone of an operating 
device variable, and making the dead zone for a desired 
actuator larger than the inadvertent overshoot quantity of 
the operating device. 

CONSTITUTION: When an operation lever 6 is operated 
to the neutral position N from the up side position to stop 
a boom cylinder 5, if the operation lever 6 is 
inadvertently operated, it is operated to the down side 
slightly over the neutral position N. When the operation 
lever 6 is operated to the neutral position P4 from the 
operation signal P3 on the boom up side, if the operation 
lever 6 is inadvertently overshot to P13 on the boom 
down side then operated to the neutral position P15 via 

P14, the operation signal P13 by tha^peration lever 6 does not reach the preset value of a 
down side neutral position dead zope S3 setter, the existing modulation\operation signal is not 
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released, and it is continued to P21\ciajb€f neutral position P19 and outd>utted. Even if the 
operation lever 6 is inadvertently overshot over the neutral position P4 a id operated to P13, 
P14, P15, in sequence and stopped at the neutral position, an operator can smoothly stop the 
boom cylinder 5 without feeling a shock. i Az.(^^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the modulation actuation for the shock absorption in a hydraulic 
transmission like the activity machine of for example, a hydraulic digging machine. When operating an operating set in a 
center valve position from the opposite side on the other hand and stopping hydraulic transmissions, such as an activity 
machine of said hydraulic digging machine, especially, even if it may overshoot said operating set to a hard flow side 
carelessly In the actuator which seldom needs exact position control The shock at the time of a halt of an actuator is reduced 
by setting up a center-valve -position neutral zone zone so that said amount of overshoot may be exceeded. In the actuator for 
which there are comparatively few shocks at the time of a halt, and they need exact position control The modulation control 
approach of a hydraulic transmission of having set up comparatively narrowly said center- valve-position neutral zone zone, 
And when operating an operating set in a center valve position from the opposite side on the other hand and stopping 
hydraulic transmissions, such as an activity machine of said hydraulic digging machine, even if it may overshoot said 
operating set to a hard flow side carelessly In the actuator which seldom needs exact position control, it is related with the 
modulation control equipment of the hydraulic transmission which reduces the shock at the time of a halt of an actuator by 
setting up a center- valve-position neutral zone zone so that said amount of overshoot may be exceeded. 
[0002] 

[Description of the Prior Art] For example, in a hydraulic transmission like the activity machine of a hydraulic digging 
machine, recently, in addition to the electric oil pressure controller control which the demand of advanced features, 
improvement in operability, automation, etc. to a control system becomes from an electric control lever or an electromagnetic 
proportional control valve, electronics control, such as a microcomputer, came to be performed and the control technique has 
progressed much more. In the hydraulic transmission control system by especially such electric control lever, since the 
operating physical force of an electric control lever was light, when this electric control lever might be operated rapidly, there 
was a problem which a big shock generates by operating an actuation valve according to the operating speed at the time of 
starting of an activity machine and a halt etc. That is [ in order to solve such a problem, / it gives a modulation function to the 
actuation signal of said electric control lever ], modulation control which prevented the shock which delays the response of 
an actuation system automatically according to two or more modes which the operator chose according to the activity 
situation, or were set up beforehand, and is produced at the time of actuation of an actuation valve is performed. 
[0003] An example is taken to the control unit of a boom cylinder [ in / for said Prior art / a hydraulic digging machine ], and 
drawing 1 and drawing 4 R> 4 are explained. The hydraulic pump which drives 1 with an engine and drives 2 with this 
engine 1 in drawing 1 , The hydraulic line to which 3 connects the actuation direction of said boom cylinder 5, and the 
electromagnetic actuation valve 4 which controls operating speed, The actuation signal generator which outputs the 6 control- 
lever [ of said boom cylinder 5 ], and 6a actuation-signal according to the control input of this control lever 6, Wiring for 7 to 
output the actuation signal of actuation signal generator 6a to a controller 8, Each hydraulic line for 9a and 9b to connect said 
electromagnetic actuation valve 4 and boom cylinder 5, and 10a and 10b are the solenoids for inputting the modulation 
actuation signal outputted from said controller 8, and operating said electromagnetic actuation valve 4. 
[0004] Next, an operation of drawing 1 is explained with reference to drawing 4 . After raising and operating a boom cylinder 
5, raising a boom and doing a necessary activity, In the case of actuation of returning a control lever 6 to a center valve 
position and N, placing time amount, lowering subsequently, operating it, and dropping an activity machine Modulation, That 
is, the modulation control which outputs the modulation actuation signal outputted to each solenoids 10a and 10b of the 
electromagnetic actuation valve 4 through a controller 8 to the actuation signal of a control lever does not have especially the 
need on actuation feeling in lowering actuation in raising actuation. 

[0005] Like the actuation pattern shown as a continuous line A in drawing 4 , however, a center valve position, Start from N, 
move in the direction of raising, and it moves in the direction of after [ duration progress ] lowering in 100% location of 
raising. After going into a lowering actuation field exceeding a center valve position and N and going through necessary 
working hours in 100% location of lowering, When a series of actuation of returning to a center valve position and N is 
performed, it is operated in the direction of lowering from a raising actuation field. When the actuation the case where single 
string actuation is carried out to a lowering actuation field, and in the same actuation field is also rapidly operated exceeding 
a center valve position and N It will be necessary to make the actuation signal outputted to each solenoids 10a and 10b of the 
electromagnetic actuation valve 4 into the modulation actuation signal which was overdue predetermined time to said 
actuation pattern A as a broken line B showed according to predetennined modulation mode. Although the actuation pattern 
A is already in extended position a like illustration, the modulation actuation signal B to each solenoids 10a and 10b of the 
electromagnetic actuation valve 4 is still the raising condition bl . It is. And the modulation function till then is canceled by P 
points of a center valve position and N, and the modulation actuation signal B is b2 at the time. It lowers from a center valve 
position and N suddenly, and changes to a field so that it may be shown, and in this lowering field, it is b3 newly. The 
modulation actuation signal B shown by the line starts an output. Consequently, it was very dangerous, in order that it might 
combine with the problem that actuation of a boom cylinder 5 does not suit actuation feeling and a boom cylinder 5 might 
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move to the actuation direction and hard flow. Also when a control lever 6 lowers, of course, it raises from actuation of a 
field and it moves to actuation of a field, the same problem occurs. 
• [0006] Start zero point clitteringly and it moves in the direction of raising, then, a continuous line shows to drawing 5 ~ as - 
for example, the control lever 6 - P on a center valve position and N - P2 of a raising side 100% location It moves to a 
lowering side direction after predetermined time progress to point -P3 point. A center valve position and the neutral zone 
zone in N are crossed, and it is P5. After going into a lowering actuation field at a point, P6 of a lowering side 100% location 
A point to P7 After going through necessary working hours to a point, When a series of actuation of returning in a center 
valve position and the direction of N is performed, as the modulation actuation signal outputted to each solenoids 10a and 
10b of the electromagnetic actuation valve 4 is shown by the broken line PI on a center-valve -position neutral zone zone 
Predetermined modulation mode is followed from a point and it is P9. Point -P3 It goes via a point and is P5 on the lowering 
side center-valve -position neutral zone zone of said actuation pattern from P10 point. It goes via a point. The output of a 
lowering side modulation actuation signal is started, and it is PI 1 point -P7 of a lowering side 100% location. It goes via a 
point and is P8 from P12 point. It is outputted in the direction of a point. In the relation of the modulation pattern to said 
actuation pattern for example, the control lever 6 - raising - location P3 from - as single string actuation - a center valve 
position - P4 on N a point - passing - P5 on a lowering side center-valve-position neutral zone zone a point a passage — 
P6 of 100% location of lowering the case where single string actuation is performed to a point - said neutral zone zone - 
exceeding - P5 When it moves to an extended position at a point Since the modulation pattern till then is canceled and the 
new modulation pattern was started consequently, actuation of a boom cylinder 5 comes to be in agreement with actuation 
feeling. 
[0007] 

[Problem(s) to be Solved by the Invention] However, for the modulation actuation in the conventional modulation operating 
set shown in said drawing 5 , the actuation pattern by which single string actuation is carried out for example, from a raising 
side at a lowering side is P5. If a point is passed a modulation actuation signal ~ P10 to P5 up to - it being satisfactory, when 
an operator is conscious and single string actuation is carried out from a raising side at a lowering side in order to change 
suddenly, but, when it tends to be operated in a center valve position from a raising side and is going to stop a boom cylinder 
6 P10 to P5 of the modulation actuation signal at the time of overshooting a lowering side center-valve-position neutral zone 
zone (- S), and operating a control lever 6 to P 15 via PI 3 to P 14 up to - sudden change is sensed as a big shock for an 
operator. Especially case [ like arm discharge actuation of a hydraulic digging machine ], the shock sensed when said center- 
valve-position neutral zone zone is overshot, since the shock at the time of a halt is great from the first had become a 
problem. 
[0008] 

[Means for Solving the Problem] It is what was made in order that this invention might solve the technical problem in said 
Prior art. Claim 1 The actuation signal of the operating set for hydraulic transmissions is changed into the modulation 
actuation signal which follows a predetermined modulation pattern by the controller. When it is made to output to the 
solenoid of the electromagnetic actuation valve for hydraulic transmissions and single string actuation of the actuation signal 
of said operating set is carried out across a predetermined center-valve -position neutral zone zone at a hard flow side from the 
opposite side on the other hand, When the actuation signal of this operating set moves to a hard flow side across said neutral 
zone zone In the modulation control equipment of the hydraulic transmission with which the modulation pattern till then is 
canceled and a modulation pattern is started newly In the actuator for which there are comparatively few shocks at the time of 
a halt, and they need exact position control Regardless of the unprepared amount of overshoot when operating an operating 
set to neutrality In the large actuator of the shock at the time of a halt which sets up comparatively narrowly said center- 
valve-position neutral zone zone, and does not need exact position control especially It is characterized by setting up said 
center-valve-position neutral zone zone if needed so that said center-valve-position neutral zone zone may be set up so that 
the unprepared amount of overshoot when operating an operating set to neutrality may be exceeded, and it is [0009]. The 
actuator which drives claim 2 with a hydraulic pump and this hydraulic pump, The duct which connects said hydraulic pump 
and actuator through an electromagnetic actuation valve, Each solenoid of said electromagnetic actuation valve which 
controls said actuator in an one direction and the other directions, It consists of a controller which outputs a control signal to 
this each solenoid, and an operating set which outputs an actuation signal to this controller. Change the actuation signal of 
this operating set into the modulation actuation signal according to a predetermined modulation pattern, and it is made to 
output to each solenoid of said electromagnetic actuation valve. When single string actuation of the actuation signal of said 
operating set is carried out across a center-valve -position neutral zone zone at a hard flow side from the opposite side on the 
other hand and the actuation signal of this operating set moves from a neutral zone zone to a hard flow side In the modulation 
control equipment of the hydraulic transmission with which the modulation pattern till then is canceled and a modulation 
pattern is started newly It is characterized by setting it as the value exceeding the unprepared amount of overshoot by the side 
of the hard flow [ one side / of said center-valve -position neutral zone zone / at least ] at the time of neutral actuation of said 
operating set. 
[0010] 

[Function] In the actuator which claim 1 has comparatively few shocks at the time of a halt, and needs exact position control 
Regardless of the unprepared amount of overshoot when operating an operating set to neutrality In the large actuator of the 
shock at the time of a halt which sets up comparatively narrowly said center-valve-position neutral zone zone, and does not 
need exact position control especially As said center-valve -position neutral zone zone is set up so that the unprepared amount 
of overshoot when operating an operating set to neutrality may be exceeded, if needed, the shock at the time of a halt can be 
reduced, or exact position control can be performed. Even if the actuation signal of an operating set moves from a neutral 
zone zone to a hard flow side, the modulation pattern till then is not canceled but claim 2 continues, and since it was set as 
the value exceeding the unprepared amount of overshoot by the side of the hard flow [ one side / of said center-valve-position 
neutral zone zone / at least ] at the time of neutral actuation of said operating set, since the modulation pattern by the side of 
hard flow is not started, it can ease the shock at the time of a halt. 
[0011] 

[Example] Next, it explains in full detail by the accompanying drawing per example of this invention. Drawing 1 R> 1 is the 



* control schematic diagram showing the example of this invention like said Prior art, drawing 1 - drawing 3 are drawings 
showing the example of this invention, and drawing 3 is [ drawing 2 is drawing showing the detail of the controller 8 in 
• drawing 1 , and ] drawing showing the relation between the actuation signal pattern in the example of this invention, and a 
modulation actuation signal. In addition, drawing 1 omits explanation about the same part as said Prior art. It sets to drawing 
2 and, for a control-lever actuation signal generator and 8, a controller, and 1 1, 15, 18, 20, 22, 26, 28 and 30 are [ 6a / 12 ] a 
comparator andSl. For a differentiator, and 16, 21, 27 and 31, a reset signal generator and 17 are [ an AND circuit, and 14 
and 25 / a setter, and 13, 19, 24 and 29 / 23 ] a modulation actuation signal generator andS3. It is a setter. 
[00 1 2] Next, an operation of drawing 1 thru/or drawing 3 is explained. In drawing 1 , if a control lever 6 is operated to the 
raising side of a boom cylinder 5, according to the control input of this control lever 6, the actuation signal s will be outputted 
to a controller 8 from actuation signal generator 6a. Said actuation signal s is inputted into the comparators 1 1 and 22, the 
differentiators 14 and 25, and the modulation actuation signal generator 17 which constitute a controller 8 in drawing 2 . 
Raising side center-valve-position neutral zone zone SI which the actuation signal s inputted into said comparator 1 1 shows 
to drawing 3 SI to set up It is compared with the set point of a setter 12, and is s=Sl. While sometimes outputting a signal in 
AND circuit 13, (ds/dt) is computed with said differentiator 14, and if it is ** (ds/dt) >0 in a comparator 15, a signal will be 
outputted to said AND circuit 13. When this AND circuit 13 inputs said two signals, the command signal which outputs a 
reset signal which the modulation actuation signal generator 17 cancels the output of the modulation actuation signal till then 
of this AND circuit 13 to the reset signal generator 16, and starts the output of a modulation actuation signal newly to the 
modulation actuation signal generator 17 is outputted. PI [ in / by the above control / drawing 3 ] The output of a modulation 
actuation signal is started from a point. 

[0013] n which similarly was computed with the differentiator 14 (ds/dt) If it is compared in a comparator 18, and is 
compared in n (ds/dt)>=0 and a comparator 20 and each signal is inputted into AND circuit 19 at the time of n (ds/dt)+l<0, 
the command signal which outputs said reset signal to the modulation actuation signal generator 17 will be outputted to the 
reset signal generator 21 from this AND circuit 19. P3 [ in / the above control cancels the output of the modulation actuation 
signal till then, and / drawing 3 ] The output of a modulation actuation signal is newly started from a point. 
[00 1 4] Next, P3 of a raising side 1 00% stroke [ in / the control lever 6 in drawing 1 is operated, and / drawing 3 ] P6 of a 
point to a lowering side 100% stroke The case where single string actuation is carried out to a point is explained. S3 which 
sets up the lowering side center-valve-position neutral zone zone (- S3) shown in drawing 3 It is compared with the set point 
of a setter 23, and is s=-S3. While sometimes outputting a signal in AND circuit 24, (ds/dt) is computed with said 
differentiator 25, and if it is ** (ds/dt) <0 in a comparator 26, a signal will be outputted to said AND circuit 24. When this 
AND circuit 24 inputs said two signals, the command signal which outputs a reset signal which the modulation actuation 
signal generator 17 cancels the output of the modulation actuation signal till then of this AND circuit 24 to the reset signal 
generator 27, and starts the output of a modulation actuation signal newly to the modulation actuation signal generator 17 is 
outputted. The output of the modulation actuation signal till then in drawing 3 is canceled by the above control in PI 9, and 
the output of a modulation actuation signal is newly started from P 1 8 point. 

[0015] n which similarly was computed with the differentiator 25 (ds/dt) If it is compared in a comparator 28 (ds/dt), and is 
compared in n<=0 and a comparator 30 and each signal is inputted into AND circuit 29 at the time of n (ds/dt)+l>0, the 
command signal which outputs said reset signal to the modulation actuation signal generator 17 will be outputted to the reset 
signal generator 3 1 from this AND circuit 29. It is P7 [ in / the modulation actuation signal generator 17 cancels the output of 
the modulation actuation signal till then by the above control, and / drawing 3 ]. The output of a modulation actuation signal 
is newly started from a point. P8 Control of a point is PI in said drawing 3 . Since it is the same as that of control of a point, 
explanation is omitted. 

[0016] The raising side modulation actuation signal outputted from said modulation signal generator 17 and a lowering side 
modulation actuation signal are outputted to the solenoids 10a and 10b of drawing 1 , and operate the electromagnetic 
actuation valve 4 to a raising [ of a boom hydraulic cylinder 5 ], or lowering side according to this each modulation actuation 
signal. When operating a control lever 6 from a raising side location to a center valve position and N in drawing 1 , and 
stopping a boom cylinder 5, and a control lever 6 is operated carelessly, a little center valve position is exceeded and it may 
be operated at a lowering side, if this is explained about drawing 3 - actuation signal P3 by the side of a boom raising from - 
center valve position P4 Supposing it is going to operate it, it overshoots to P13 by the side of a boom raising carelessly and 
it operates it to a center valve position P15 via PI 4 The actuation signal P 13 by the control lever 6 is the lowering side center- 
valve -position neutral zone zone S3. Since it does not result in the set point (- S3) of a setter 23, the modulation actuation 
signal till then is continued and outputted to P21 via PI 9 of a center valve position, without being canceled. Therefore, when 
operating a control lever 6 in a center valve position from a raising side location and stopping a boom cylinder 5, it is a center 
valve position P4 carelessly. Even if it overshoots, it operates it in order of P13, P14, and P15 and it stops a center valve 
position, an operator can stop a boom cylinder 5 smoothly, without feeling a shock. 

[0017] after [ moreover, ] operating a control lever 6 in a center valve position from a raising side location intentionally in 
drawing 3 -- continuing - a lowering side - single string actuation -- carrying out -- P6 from ~ P7 If it is operated A 
modulation actuation signal is P3, and PI 9, PI 8, P20 and P7. Although it changes like, and the change to PI 8 from PI 9 is 
large and a shock is also great, since it is a time of an operator operating it intentionally, it is satisfactory. Although the above 
explained the time of operating a boom cylinder 5 from a raising side to a lowering side, since the same is said of the time of 
operating a boom cylinder 5 from a lowering side to a raising side, explanation is omitted. 
[0018] 

[Effect of the Invention] The following effectiveness can be acquired when being based on this invention, as explained in full 
detail above. 

(1) When the shock at the time of a halt does not need exact position control large especially from the first like the arm 
discharge actuation in a hydraulic digging machine, the shock at the time of a halt can be eased by setting up a center-valve- 
position neutral zone zone so that the unprepared amount of overshoot when operating an operating set to neutrality may be 
exceeded. 

(2) When it is rare to position by the quick stop like the boom of a hydraulic digging machine, regardless of the unprepared 
amount of overshoot when operating an operating set to neutrality, exact position control can be made possible by setting up 



a center-valve-position neutral zone zone comparatively narrowly. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the modulation control equipment in a hydraulic transmission. 

[Drawing 21 It is drawing showing the detail of the controller 8 of drawing 1 in the example of this invention. 

[Drawing 3] It is drawing showing the relation between the actuation pattern in the example of this invention, and a 

modulation actuation signal. 

[Drawing 4] It is drawing showing a Prior art. 

[Drawing 5] It is drawing showing another Prior art. 

[Description of Notations] 

1 Engine 2 Hydraulic Pump 3 hydraulic line 4 The electromagnetic actuation valve 5 boom cylinder 6 Control-lever 6a 
actuation signal generator 7 Wiring 8 Controllers 9a and 9b Hydraulic lines 10a and 10b Solenoids 1 1, 15, 18, 20, 22, 26, 28, 
and 30 Comparator 12 SI Setters 13, 19, 24, and 29 AND circuits 14 and 25 Differentiators 16, 21, 27, and 31 Reset signal 
generator 17 Modulation actuation signal generator 23 S3 Setter 



[Translation done.] 



